Upazila Livestock Office, Chirirbandar, Dinajpur, Bangladesh A beef breed development project was carried out in the Department of Livestock Services (DLS) in 2009 in selected areas of Bangladesh. Under this project, semen of Brahman bulls were imported from the USA and used to inseminate indigenous cows to produce graded calves. The present study was undertaken to select graded Brahman bulls of the aforesaid project for breeding purpose. Using the data of Brahman grade-1 population, 4 (four) bulls were selected based on external appearance, phenotypic performance and libido. Records on 233 Brahman grade-1 calves (127 male and 106 female) were analyzed by SAS computer program. Birth weight, yearling weight and average daily gain were estimated by considering sex and area groups. The birth weight was found to be 22.25±5. . The average daily gain male and female calves were 547.42±193.7 and 470.34±184.52 g, respectively. Area and sex had highly significant (p<0.001) effects on birth weight, yearling weight and average daily gain of calves. The average daily gain of four selected graded Brahman bull calves was 731 g. The estimated selection differential and selection intensity for average daily gain of the four bulls were 183.53 g and 2.263, respectively. The growth performance along with estimated selection intensity and selection differential for average daily gain indicated that these selected graded Brahman breeding bulls may generate a good opportunity to improve indigenous cattle for beef purposes.
Introduction
Bangladesh has a great demand of meat and the economic environment of today's beef business is challenging. Commercial cow-calf producers are being faced with optimizing a number of economically important traits, while simultaneously reducing costs of production in order to remain competitive. Traits such as reproduction, growth and maternal ability; all are influencing the productivity and profitability of the beef enterprise. To fulfill above requirement for beef industry, well adopted beef cattle genotype should be developed in Bangladesh. The cattle resources of Bangladesh are mostly of indigenous type (Bos indicus) with substantial number of crossed Sindhi, Sahiwal, Jersey and HolsteinFriesian. A few varieties of cattle like Red Chittagong, Pabna Milking Cattle, Munshiganj, Madaripur and North Bengal grey etc are localized in some areas of the country, and which are mainly being rearing for milk and to some extent for meat. As there is no beef type animal in the country, the farmers are frequently being involved in fattening of either local or upgraded dairy crossed bull calves for increasing the beef production in Bangladesh.
Considering weather, agro-climatic condition, heat tolerance, disease and insect resistance, longevity, grazing ability, calving ease, mothering ability and management, Brahman breed is considered to be the most suitable and compatible beef breed in tropical and sub-tropical region. A number of American beef breeds have been developed using Brahman genotypes e.g. Brangus, Beefmaster, etc. Brahman bulls weigh from 800 to 1,100 kg and cows from 500 to 700 kg and calves grow very rapidly afterward compared to other breeds (Colditz and Kellaway 1972) . The Brahmans are known to be well 61 adapted in regions of harsh climates and poor grazing. They have a greater ability to withstand heat. They have mere sweat glands and the ability to sweat freely through the pores of the skin, which contributes to their heat tolerance. Their oily skin thought to help repel pests and insects along with a smooth coat. They are also more resistant to parasites and diseases. For these characteristics Brahmans have been extensively crossed with cattle in tropical areas of the world to explore their advantages in hot climates.
The economic benefits obtained from a crossbreeding system can be great, but efficacy of the system depends upon the proper mating of cows to superior and unrelated bulls (Olson 2011) . If proper crossbreeding program can be run then interested farmer can have suitable animal for beef production and the country will get some more meat as animal protein.
Conversely, the breeds that are close to indigenous stock always bear greater importance for that particular country or region because they can thrive easily in local condition. It is reported that indigenous cattle of the country are also more disease resistant and capable to thrive well in harsh condition (Majid et al. 1992) . Moreover, majority of the poor farmers are more habituated to manage their indigenous stock by following low input management system. Therefore, upgraded Brahman crossed bull may be more adaptable to our agro-climatic condition for beef production.
Considering the above facts, the present study was undertaken to select Brahman crossbred breeding bulls from grade-1 population taking the regional influence into account and to estimate the selection differential and selection intensity to predict the genetic gain for the next generation.
Materials and methods

Experimental animals
A beef breed development program entitled "Beef breed improvement project" is running in different selected areas of Bangladesh by the Government of the Peoples' Republic of Bangladesh under the Department of Livestock Services (DLS). In this project, semen of Brahman bulls was imported from the USA in 2009 (Bull ID BR40, BR524, BR522, BR525, 14BR41 and BR10) With the collaboration of DLS, Faculty of Animal Husbandry, Bangladesh Agricultural University (BAU) has started a sub-project entitled "Innovative research on livestock and poultry to increase milk, meat and egg production in Bangladesh". In the present research, 4 (four) Brahman crossbred (graded) breeding bulls have been selected from those crossbred population-1 (F This imported semen was used to inseminate indigenous cows to obtain graded progeny in the selected regions. Population size and data structure ). Bulls have been selected on the basis of average daily gain, physical appearance and libido. The selected bulls are now being rearing at the artificial insemination center of BAU. Collected semen of those bulls are being used to inseminate indigenous cow to improve beef production potentialities.
Indigenous cows were inseminated with the Brahman semen in the selected areas of Bangladesh and a total of 233 crossbred (graded) calves in which 127 of males and 106 of females were born. The name of the selected areas and the population size are presented in Table 1 . 
Data entry, reliability test and sorting
After completing the pre-tabulation task of the collected data, records of crossbred progenies were entered in Excel sheets of Microsoft office computer program. The collected data were tested for their normal distribution using Statistical Analysis System (SAS, Version 6.12) method and abnormal data were omitted from the data sheets.
Statistical Analysis
Before selecting breeding bulls, effects of different areas and sex of calves on crossbred 
Results
Birth weight
The mean values along with standard deviations (SD) of birth weight of Brahman crossbred calves are shown in 
Yearling weight
The yearling weight of male, female and pooled data of Brahman crossbred calves are shown in The average daily gain of Brahman crossed male and female calves were 547.42±193.7 and 470.34±184.52g, respectively and population mean was 511.81±192.95g (Table 5 ). 
Discussion
) from selected areas based on the result for average daily gain with consideration of physical appearance and libido. The expected response on average daily gain to selection of bulls from population 1 to population 2 is presented in Figure 1 .
Birth weight
The results of higher birth weight (26.12±8.26 Kg) in Tungipara and lower one (16.50±4.17kg) in Sariakandi (Table 2 ) revealed that the areas had a significant (p<0.001) influence on birth weight of calves. The values on birth weight of male and female calves also differed significantly (p<0.001). The maximum birth weight for male calves was 27.80±10.20 kg in Tungipara and minimum of 18.26±2.20kg in Thakurgaon (Table  2) . Similarly, the maximum birth weight of 23.33±3.51 kg for female calves was also in Tungipara and minimum of 17.48±2.06 Kg in Thakurgaon ( Table 2 ). The birth weight of Brahman crossed male and female calves averaged 21.38±4.98 kg (Table 5 ). This value was comparable to the value (25.3 kg) observed by Crockett et al. (1978) . Sanders et al. (2005) The average birth weight for male and female calves of 22.25±5.60Kg and 20.33±3.88Kg, respectively ( Table 5 ) was showed that the birth weight of male calves was 1.93 kg, which was higher than the female one. These values closely related to the values of 2.1 kg and 2.00 kg as observed by Vargas et al. (1999) and Keith et al. (2010) , respectively. Bhuiyan (1999) got comparatively higher birth weight for male and female (27.50±0.79 and 23.05±0.32 kg, respectively) than the results of the present experiment while working on Friesian and Friesian x Local grades of cattle. Hirooka and Bhuiyan (1995) established mean birth weight for male and female of local and Friesian x Local grades 13.44±1.782 kg and 17.28±0.436 kg, respectively. Habib et al. (2003) and Rabeya (2009) observed average birth weight of 16.7±0.48 and 15.74 kg, respectively for Red Chittagong cattle. All of their findings were lower than data obtained in the present study. Hoque et al. (1999) and Udo et al. (1990) obtained the birth weight of 17.92±3.47 and 15.6±.02 kg, respectively in Pabna local cattle. Hossain and Routledge (1982) have also reported average birth weight of 16.37±0.20 kg in Pabna local. All of their given values were also lower than the present work.
It was observed that Brahman with local crossed calves were higher in average birth weight than the local or local crossed with improved genotypes. This might be due to better growth potentialities of Brahman cattle than others. The sex had an influence on birth weight of calves and majority of the cases males were heavier than the female ones, as would be expected.
Yearling weight
Maximum average yearling weight 401.11±39.75 Kg was observed in Charghat and minimum 152.69±52.74 kg in Thakurgaon (Table 3) . It was shown that areas had also highly significant (p<0.001) influence on yearling weight of calves. In spite of the higher birth in Tungipara the yearling weight was higher in Charghat. Similarly, moderate birth weight was obtained in Jessore, but the yearling weight (156.13±41.15 kg) was lower than the values obtained from other areas. Accordingly, with some exception, it was observed that higher birth weight resulted greater yearling weight. The values on yearling weight of male and female calves from different areas differed significantly (p<0.001). Among the male calves, the highest average yearling weight was 378.26±34.6 kg in Charghat and lowest one of 152.58±43.54 kg in Jessore. In female calves, the highest average yearling weight of 435.38±1.76 kg was also in Charghat and lowest one of 139.56±46.66 kg in Thakurgaon area.
The mean yearling weight of Brahman cross calves for male and female was 222.07±73.21 and 191.76±69.04 kg, respectively with pooled value of 208.07±72.74 kg (Table 5 ). Areas and sex also significantly (p<0.001) affected on yearling weight. Sanders et al. (2005) worked on two (Angus and Brahman) F 1 crossed animal and found 271 and 270 kg yearling weight in Red Brahman and Gray Brahman crosses, respectively which were higher than the Angus crosses was 231kg, and obviously superior than present findings. All of these values greatly differed from the values of present experiment. Habib (2011) observed the mean yearling weight of Red Chittagong cattle for male and female calves as 70.6±0.70 and 64.6±6.6 kg, respectively, and average of male and female calves was 67.6±6.2 kg. Rabeya et al. (2009) also worked on the same cattle and were obtained 76.2±4.0 and 73.2±3.3 kg yearling weight for male and female, respectively. Guar et al. (2003) reported the mean yearling weight for Gir male and female was 138.5±0.52 and 135.7±5.7 Kg, respectively and overall mean yearling weight was 137.0±4.9 kg. The yearling weight of Brahman crossed calves was larger resembling the findings from different workers stated above.
Average daily gain
It was observed that the areas had highly significant (p<0.001) influence on average daily gain of calves. Despite the higher birth weight in Tungipara, the average daily gain was higher in Charghat. Similarly, moderate birth weight was obtained in Jessore but the rate of gain (369.56±113.68 g/d) was lower than the values from different areas. In view of that, most of the cases higher the birth weight eventually greater in average daily gain. Highest average daily gain for male calves was obtained in Charghat (968.750±82.68 g), while lowest in Jessore (357.31±121.03 g). Similarly, highest average daily gain for female calves was obtained in Charghat (1133.93±12.62 g) and lowest in Thakurgaon (334.78±124.59 g) area.
The population mean of average daily gain of Brahman crosses was 511.81±192.95g (Table 5 ). Areas and sex had highly significant (P<0.001) effect on average daily gain for calves. Colditz et al. (1972) and Keith et al. (2010) reported their experimental values of average daily gain as 670 and 849g, respectively. All of these values were distinctly higher than the value obtained in the present study. Habib et al. (2003) and Hossain and Routledge (1982) found the daily gain as 168 and 190 g, respectively, which were lower than the present experiment. Habib (2011) estimated the pre-weaning and post-weaning mean weight gain in Red Chittagong calves of 157.5±15.9 and 176.9±.24.3 g/d, respectively. All of these results were noticeably lower than the present work. This was probably due to genotypes and environmental variations, and evidently proved that Brahman crossed calves are better than the calves from the indigenous types/varieties. The male calves were heavier than the female ones, and there was distinct positive effect of birth weight on average daily gain as well as on yearling weight of calves. Higher the birth weight, greater the yearling weight along with daily weight gain. Areas had significant influence on average daily gain of calves.
Selection differential for a given trait compares the average performance of selected individuals to the average of the population from which they were selected. Mean value for average daily gain of male calves of the population was found to be 547 g (Table 5 ), while the selected animals' mean was 731 g. Thus, the estimated selection differential on average daily gain of selected breeding bulls from population 1 was found to be 183 g (Figure 1 ) with a selection intensity of 2.263.
Conclusion
If these bulls be used properly for inseminating the cows of population 1, the mean of population 2 might have been increased. The resulting expected response or genetic gain is shown in Figure 1 .
The birth weight, yearling weight and average daily gain of Brahman crossed calves were higher than that of indigenous and other crossbred calves in Bangladesh as well as major part of the world. With some exception, higher the birth weight eventually greater in average daily gain and yearling weight, although management system of calves might have affected on these traits. The growth performance along with estimated selection intensity and selection differential for average daily gain of Brahman crossbred breeding bulls indicated that the selected bulls may create an exploitation opportunity to improve indigenous cattle for beef purposes in Bangladesh as well as sub-tropical regions. As the Brahman crossed cattle are a new introduction to Bangladesh, further in depth study is needed to explore more information from breed development approaches.
